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Bidirectional vena cava filter placement 
Andrew Kerr ,  MD,  and Douglas  C. Boxer,  MD,  Bronx, N.Y. 
We report a case of  left brachiocephalic vein thrombosis, acute pulmonary embolus, and 
contraindication to anticoaguladon treated with superior and inferior vena caval filters. 
(J VASC SORG 1995;22:501-4.) 
Central venous catheters are frequently placed in 
the jugular or subclavian veins for hemodynamic 
monitoring, parenteral alimentation, and chemo- 
therapy. Catheter-induced venous thrombosis may 
be a source of  pulmonary emboli. We describe a 
patient with left brachiocephalic venous thrombosis, 
acute pulmonary embolus, and a contraindication to 
anticoagulation in whom Venatech-LGM filters 
(Vena Tech Division, B. Braun Medical Inc., Evan- 
ston, I11.) were placed in the superior and inferior 
vena cava. 
CASE REPORT 
A 75-year-old man with medical history significant for 
hypertension was admitted with worsening dysphagia nd 
weight loss over a 3-month period. Workup included 
esophagraphy and computed tomography scanning, which 
revealed a 4 cm lesion at the gastroesophageal junction. 
Biopsy confirmed iagnosis of gastroesophageal junction 
adenocarcinoma, and the patient underwent esophagogas- 
trectomy and splenectomy with placement of a jejunos- 
tomy tube. The postoperative course was remarkable for 
urinary retention and poor peripheral access necessitating 
placement of a central venous catheter. Multiple attempts 
at placement of a left-sided central venous line were 
unsuccessful. The left upper extremity was subsequently 
noted to be edematous, erythematous, and painful. Symp- 
toms did not resolve with conservative treatment, and left 
subclavian Doppler study revealed aclot in the left jugular 
and subclavian veins and a clot in the proximal axillary and 
cephalic veins. There was also the suggestion of a fistula 
between the proximal subclavian artery and vein. 
Thoracic aortography with selective left subclavian 
arteriography was obtained; no evidence of arterial injury 
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Fig. 1. Superior vena cavagrana demonstrates occlusion 
of left brachiocephalic vein. 
was demonstrated. Immediately after the procedure, the 
patient had acute dyspnea and tachycardia. Room air 
arterial blood gas was pH = 7.44, Pco  2 = 33 ,  Po  2 = 62, 
oxygen saturation (Sat O2) = 93% (baseline pH = 7.43, 
Pco 2 = 45, Po 2 = 95, Sat 0 2 = 97%). Electrocardiogra- 
phy revealed sinus tachycardia t 130 beats/min; chest 
roentgenography did not show pulmonary vascular con- 
gestion. The presumptive diagnosis was acute pulmonary 
embolus, and emergency intubation wasrequired. Inferior 
and superior venacavography was performed with use of a 
right femoral vein approach. Occlusion of the left innomi- 
nate vein was present (Fig. 1), and thrombi n the inferior 
vena cava could not be excluded because the inferior vena 
cava study was limited by overlying bowel gas. Acute 
emboli were noted in the right pulmonary artery (Fig. 2). 
Subsequently, a Venatech-LGM vena cava filter was placed 
in an inverted position in the superior vena cava, and a 
second Venatech-LGM vena cava filter was deployed in the 
infrarenal inferior vena cava through the same introducer 
sheath (Fig. 3). 
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Fig. 2. Later film from superior vena cava injection shows embolus in ascending branch of 
right pulmonary artery (arrow). 
The patient tolerated the filter placements well andwas 
extubated 1 day after the procedure. He was doing well 
until 17 days later when he died of an unrelated gastrointes- 
tinal bleed. At postmortem examination, both vena cava 
filters were completely expanded. No mboli were trapped 
in the tilters. A subacute embolus measuring 7 mm in 
diameter was found in the right middle lobe, and a subacute 
embolus measuring 2 mm in diameter was found in the 
right lower lobe. The cause of death was determined tobe 
"hemorrhagic, necrotizing enterocolitis secondary to ane- 
mic, hypotensive shock." 
DISCUSSION 
More than 600,000 people have development of
pulmonary embolism each year in the United States. 
Eighty-nine percent of them survive the first hour of 
the illness. Of those who survive the first hour and 
receive appropriate treatment, 8% die. Of  those who 
survive the first hour and do not receive appropriate 
treatment (usually because of lack of correct diagno- 
sis), 30% die) 
Although veins that drain into the superior vena 
cava may be sources of thromboembolic disease, the 
emphasis of both diagnosis and treatment has been 
almost exclusively directed to veins of the lower 
extremities and pelvis. A study of patients with 
primary axillary and subclavian vein thrombosis 
found that 12% of these patients had development of
pulmonary embolism) Axillary and subclavian vein 
thrombosis has become more common in recent 
years with the increased use of indwelling central 
venous catheters. Although only 0.8% of patients 
with central venous catheters have clinical evidence of 
central venous thrombosis, venographic studies and 
autopsy studies have shown the true incidence to be 
far higher (up to 35% and 36.7%, respectively). 3-9
Anticoagulant therapy is the treatment of choice 
for most patients who have development of pulmo- 
nary embolism. Those for whom anticoagulation is 
contraindicated, who have recurrent emboli on 
anticoagulant therapy, or who have complications of 
anticoagulation require placement ofvena cava filters. 
Superior vena cava filter insertion or bidirectional 
vena cava filter insertion (in the superior and inferior 
vena cava) is rare. We have found only four previous 
reports) ,l°-12 In these cases, Greenfield filters were 
used. The patient described in this report had 
pulmonary embolism and a brachiocephalic venous 
thrombosis. Because a lower extremity source of 
emboli could not be excluded, bidirectional filter 
placement was performed. The Venatech-LGM filter 
introduction system is well suited to bidirectional 
vena cava filter placement. It is designed for use by 
either a femoral or a jugular approach. Two filters can 
be placed sequentially with opposite orientations 
through the same introducer in little more time than 
is required to place one filter. 
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Fig. 3. Frontal (A) and lateral (B) views of chest demonstrate fikers in supracardiac and 
infracardiac positions. Superior vena cava flter is not fully expanded on frontal view. Computed 
tomography scan of chest showed superior vena cava to be compressed at this point by superior 
pulmonary vein. 
The risk of superior vena cava perforation and 
thrombosis, and the risk of superior vena cava filter 
migration, remain to be determined. These compli- 
cations have not been described in the few patients in 
whom this procedure has been performed. In an 
experimental study, Langham et al. 13 placed Green- 
field filters in the superior vena cava of 11 dogs and 
then introduced thromboemboli through the jugular 
or brachiocephalic veins. No pulmonary emboli 
occurred. Superior venacavograms obtained monthly 
for 3 months demonstrated continued caval patency 
in all animals. One animal sustained perforation of a 
brachiocephalic vein by a misplaced filter without 
clinical sequelae or autopsy evidence of bleeding. 
In conclusion, with the use of central venous lines, 
venous thrombosis in supracardiac veins is common 
and may become a source of pulmonary emboli. 14 
These sources are not addressed by inferior vena cava 
filter placement. Bidirectional placement as illus- 
trated here can be readily accomplished if a supra- 
cardiac source is suspected. Superior and inferior 
vena cava filter placement may be considered in 
patients with supracardiac deep venous thrombosis 
and indications for vena cava filter placement. 
We gratefully acknowledge the fforts of John Roback, 
MD, in performing the postmortem examination. 
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